HIV-1 replication is inhibited by a pseudo-substrate peptide that blocks Tat transactivation.
The activation of the HIV-1 long terminal repeat (LTR) by the viral transcriptional transactivator Tat is an essential step in the viral replication cycle. To increase the processivity of RNA polymerase II, Tat interacts with the positive transcription elongation factor b (P-TEFb) and cyclin-dependent kinase (CDK)-activating kinase (CAK). In this study, we demonstrate that a pseudo-substrate peptide for CDK7, mC2p, inhibits HIV-1 replication as well as Tat transactivation. Specifically, mC2p blocks only the activity of CAK and not that of P-TEFb. Moreover, mC2p inhibits Tat transactivation and HIV replication. Therefore, the activation of CDK7 by Tat is considered a critical step of Tat transactivation and mC2p and related compounds represent potential candidates for novel anti-HIV therapeutics.